Background: Music therapy during palliative and end-of-life care is well established and positive benefits for patients have been reported. Aim: Assess the effectiveness of music therapy versus standard care alone or standard care in combination with other therapies for improving psychological, physiological and social outcomes among adult patients in any palliative care setting. Data sources: In order to update an existing Cochrane systematic review, we searched MEDLINE, CINAHL, EMBASE, PsycINFO, CENTRAL, ClinicalTrials.gov register and Current Controlled Trials register to identify randomised or quasi-randomised controlled trials published between 2009 and April 2015. Nine electronic music therapy journals were searched from 2009 until April 2015, along with reference lists and contact was made with key experts in music therapy. Only studies published in English were eligible for inclusion. Two reviewers independently screened titles, abstracts, assessed relevant studies for eligibility, extracted data and judged risk of bias for included studies. Disagreements were resolved through discussion with a third reviewer. Data were synthesised in Revman using the random effects model. Heterogeneity was assessed using I 2 . Results: Three studies were included in the review. Findings suggest that music therapy may be effective for helping to reduce pain in palliative care patients (standard mean deviation = −0.42, 95% confidence interval = −0.68 to −0.17, p = 0.001). Conclusion: Available evidence did not support the use of music therapy to improve overall quality of life in palliative care. While this review suggests that music therapy may be effective for reducing pain, this is based on studies with a high risk of bias. Further high-quality research is required.
What is already known about the topic?
• • Improving quality of life and supporting a good death relies on adequately managing both physical and psychological pain.
• • Music therapy has increasingly been used within palliative and end-of-life care over the last decade to manage physical, emotional and spiritual needs. • • The strength of evidence for music therapy within the palliative care setting is weak.
What this paper adds?
• • Music therapy in palliative care may help improve physical outcomes for palliative care patients.
• • Music therapy may be effective for reducing pain in palliative care patients.
• • Further large-scale trials are required to determine whether music therapy improves the quality of life of palliative care patients.
Implications for practice, theory or policy
• • Despite a lack of strong evidence supporting its integration into palliative care services, music therapy is widely used both in the United Kingdom and the United States.
Introduction
Music therapy has been defined as the use of music and sounds to facilitate the development of a relationship between patients and professionally trained therapists with the aim of supporting relaxation and improving both physical and emotional well-being. 1 Music therapy has been employed in palliative and end-of-life care for more than a decade to help address the associated psychological and spiritual issues, 2 which often lie beyond the remit of traditional healthcare. 3 Although music therapy has been widely implemented in palliative and end-of-life care settings both in the United Kingdom 3 and the United States, 4 evidence to support its effectiveness with this client group is equivocal 5 and there is a need to examine the current state of the evidence to ensure that ongoing service developments are evidence based.
This systematic review will examine recent developments in the field by updating an existing Cochrane Systematic review 6 originally conducted in 2009.
Similar to the previous study, 6 the questions addressed will include (1) Are music therapy and standard care more effective than standard care alone or standard care combined with other therapies and (2) Are different types of music therapies (e.g. improvisation, music listening and lyric writing) more effective?
Methods
Searches were based on the strategy employed in Bradt and Dileo's 6 previous Cochrane review. We searched seven databases, trials registers and key electronic journals from 2009 until April 2015 (see Appendix 1). Reference lists of relevant studies were also checked to identify further studies. Titles and abstracts of all retrieved articles were screened for eligibility using pre-defined criteria (see Appendix 2) . Full-text articles were retrieved when the title or abstract could not be rejected with confidence. A record was kept of all excluded studies along with the reason for exclusion. Data were extracted using a standardised coding form. Any discrepancies in data extraction were discussed and resolved by all three review authors. Risk of bias was assessed using the Cochrane Handbook's risk of bias tool. 7 Main outcomes were presented as continuous variables. Standardised mean differences (SMDs) were calculated for continuous data using available mean values and their standard deviations (SDs), together with 95% confidence intervals (CIs).
We estimated the treatment effects of individual trials and examined heterogeneity between trials by inspecting the forest plots and quantifying the impact of heterogeneity using the I 2 statistic: low (>25% and <50%), moderate (⩾50% and <75%) and high heterogeneity (⩾75%). 8 Where heterogeneity was suspected, we investigated possible causes, such as differences in study quality and participants.
To measure the impact of heterogeneity on the metaanalysis, the I 2 was used to describe the percentage of variability in effect estimates due to heterogeneity rather than chance. No heterogeneity was indicated with I 2 = 0%. We planned to use funnel plots in order to examine potential bias from selective publication, but were unable to do so as only two published studies were included.
Meta-analysis employing a random effects model was performed using Review Manager Software version 5.2. 9 Subgroup analyses were planned to explore (1) different types of music therapy interventions and (2) different duration and frequency of music therapy. However, because of the small numbers of studies included, these analyses were not completed. Again, sensitivity analyses were planned to examine the influence of study quality by comparing results with and without low-quality studies. However, all included studies were rated as containing a high risk of bias. Figure 1 summarises the review process and results. Only one study completed since the previous Cochrane review 6 was deemed eligible to be added for this review update.
Results
Bradt and Dileo's 6 review identified five eligible studies examining the effect of music therapy on end-of-life care in a range of outcomes such as pain, depression, quality of life, functional well-being, psychological well-being and social/spiritual well-being. The authors concluded that there was insufficient evidence to support the use of music therapy in end-of-life care. Our searches identified one additional paper 10 which examined the effect of music therapy on pain among this client population and we sought to combine these findings with two relevant papers included in the original review. 11, 12 Combining these studies provided a total of 245 participants randomised to music therapy and 243 participants completing the studies. Two studies were conducted in the United States 10,12 and one in Australia. 11 All patients were adults with a mean age of 64.7. Participants had a range of diagnoses including cancer, congestive heart failure and renal failure. Characteristics of the included studies from both the 2009 and the current review are presented in Table 1 . All studies were rated as having a high risk of bias due to the studies' failure to blind assessors to outcomes. Table 2 shows the results of a meta-analysis examining the impact of music therapy for palliative patients on pain. Overall, a statistically significant difference was shown in pain reduction favouring the intervention group when compared to those who received comfort measures, a volunteer visit or standard care only (three studies, n = 243; SMD = −0.42, 95% CI = −0.68, −0.17, p = 0.001) ( Table 2) . Overall, the test for homogeneity passed with an I 2 value of 0%.
Discussion
The previous systematic review 6 established no strong evidence of music therapy's effectiveness for reducing pain based on a meta-analysis of two small studies (n = 45). However, the addition of Gutgsell et al.'s 10 study to this updated review suggests that there is a significant effect for music therapy in reducing pain among palliative care patients. This is an important finding given that pain is a common symptom reported by palliative care patients in a wide range of life-limiting illnesses such as cancer, heart disease, chronic obstructive pulmonary disease, renal disease and acquired immunodeficiency disease. 13 Furthermore, a recent review examining the utilisation of music therapy for palliative care indicated that most referrals were made to alleviate pain. 2 Like the previous systematic review, 6 we were unable to verify music therapy's effectiveness for improving communication or social outcomes for palliative care patients due to the lack of evidence. However, randomised controlled trials (RCTs) may not be the only appropriate way to assess the benefits of music therapy. Other methodologies, which seek to elucidate its 
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Results showed anxiety was significantly reduced for the experimental group (p = 0.005).
A post hoc analysis showed significant reductions in other measurements on the ESAS in the experimental group for pain (p = 0.019), tiredness (p = 0.024) and drowsiness (p = 0. processual and qualitative aspects, also have an important contribution to make. 14 Qualitative research suggests that music therapy is beneficial to palliative care patients such as helping them express difficult emotions, 15 helping patients and families find closure at the end of life 8 and improving staff mood and resilience. 9, 16 A strength of this review is that we built upon existing work and conducted a comprehensive search of several databases and music therapy journals, checked reference lists of all considered studies and used strict eligibility criteria for reviewed publications. However, due to resource limitations, we were only able to consider articles in the English language.
In addition, due to the nature and quality of studies identified, it was not possible to carry out subgroup analysis to investigate type of music therapy or duration as moderator variables. Further large-scale RCTs are required to inform the development of music therapy interventions for palliative patients.
Conclusion
One advantage of synthesising the available evidence is that it illustrates clearly the limited extent of our knowledge in this area and highlights the ongoing need for good quality research to guide policy makers and service planners. A key finding in this study was that, during a 5-year period, only one new study had been conducted to help inform the development of music therapy services among this client group. This review indicates that music therapy may be effective for reducing pain in palliative care patients. This adds to the previous review's finding that it may be effective for improving quality of life. 6 However, these results are based on findings from studies with a high risk of bias.
The findings of this systematic review, while encouraging, demonstrate that, at present, the beneficial therapeutic effects of music therapy for the palliative care population have not been fully demonstrated. This lack of evidence highlights an urgent need for methodologically rigorous trials of clearly defined music therapy interventions with common outcome measures. Such a strategy would enable healthcare policy makers and commissioners to make fully informed decisions about the role that music therapy should play in palliative care. to refine the search strategies. T.M. developed the protocol for the review, identified and screened articles for inclusion, data extraction and data analysis and drafted the article. D.S. identified and screened articles for inclusion, data extraction and data analysis and critically revised the article. S.P. supervised the Heterogeneity: Tau 2 = 0.00; Chi 2 = 0.44, df = 2 (p = 0.80); I 2
= 0%
Test for overall effect: Z = 3.27 (p = 0.001) SD: standard deviation; CI: confidence interval. review, developed the protocol, identified and screened articles for data extraction and critically revised the article. All authors approved the final version.
Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
